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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an mvrtation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70 1 7) )■ annexea to 

Description, pages: 



1,4-24 
2,3 



as originally filed 
as received on 



09/11/2000 with letter of 



09/1 1/2000 



Claims, No.: 
1-19 



as received on 



09/11/2000 with letter of 



09/1 1/2000 



Drawings, sheets: 

1/17-17/17 as originally filed 



2 ' ? 93rd t0 „ th ! !!! nguage ' a " the e| ements marked above were available or furnished to this Authority in the 
language in wh.ch the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D XJzUSS 55.3)! tranS ' ati0n 1 UmiShed f ° r the purposes of international preliminary examination (under Rule 

3 ' SnSn d , t0 3 r y nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

rCrb«nTmS° m,a * 0r ' reC °' ded C ° mPU,er readablS ,0rm 15 lde **' "> - »»» 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

Report e ) plaCement Sheet containin 9 su ch amendments must be referred to under item 1 and annexed to this 



6. Additional observations, if necessary: 



V ' S^n! d S i ate T nt " nder ArtiCle 35(2) With fegard *° novelty ' inv *n«ve step or industrial applicability; 
citations and explanations supporting such statement y ' 

1. Statement 



Novelty (N) 
Inventive step (IS) 



Yes: Claims 1-19 

No: Claims 

Yes: Claims 

No: Claims 1-19 



Industrial applicability (IA) Yes: Claims 1-19 

No: Claims 



2. Citations and explanations 
see separate sheet 



VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted- 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
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claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Artic le 35(2) with regard to novelty, inventive step or 
industrial applicability: citatio ns and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : RIEGNER ET AL: "Qualitative evaluation of field ion spectrometry for 
chemical warfare agent detection" PROCEEDINGS OF THE 45TH ASMS 
CONFERENCE ON MASS SPECTROMETRY AND ALLIED TOPICS , June 1997 
(1997-06), pages 473a-473b, XP000865529 cited in the application 
D2: BURYAKOV ET AL.: "A new method of separation of multi-atomic ions by 
mobility at atmospheric pressure using a high-frequency amplitude asymmetric 
strong electric field" INTERNATIONAL JOURNAL OF MASS SPECTROMETRY 
AND ION PROCESSES., vol. 128, 1993, pages 143-148, XP000865595 
ELSEVIER SCIENTIFIC PUBLISHING CO. AMSTERDAM., NL ISSN: 0168-1176 
D3: CARNAHAN B. ET AL.: "Field ion spectrometry - a new analytical technology 
for trace gas analysis" PROCEEDINGS OF THE 41 ST ISA ANALYSIS DIVISION 
SYMPOSIUM , vol. 29, 21 - 24 April 1996, pages 85-94, XP000863733 
D4: US 5 420 424 A (CARNAHAN BYRON L ET AL) 30 May 1995 (1995-05-30). 
D5: HUDGINS R R ET AL: "High resolution ion mobility measurements for gas 
phase proteins: correlation between solution phase and gas phase conformations" 
INTERNATIONAL JOURNAL OF MASS SPECTROMETRY AND ION 
PROCESSES,NL,ELSEVIER SCIENTIFIC PUBLISHING CO. AMSTERDAM, vol. 
1 65-1 66, page 497-507 XP0041 03206 ISSN: 01 68-1 1 76 

2. Claim 1 

D2, which is considered as the closest prior art, discloses a method for identifying 
ions. The method according to D2 comprises the steps of: 

- providing at least one ionization source for providing ions (see the ionization 
chamber of Fig. 2, D2); 

- providing an analyzer region defined by a space between at least a first and a 
second spaced apart electrodes, said analyzer region being in communication 
with a gas inlet, a gas outlet, an ion inlet and an ion outlet, and introducing said 
ions into said analyzer region through said ion inlet (see the ion separator of Fig 
2, D2); 
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- applying an asymmetric waveform voltage (of Fig. 1 , D2) and a direct current 
compensation voltage (for producing E c of equation 4 of page 145, left column, 
D2) to at least one of said electrodes; 

- setting said asymmetric voltage (e.g. setting E s (t) of equation 4 of page 145, left 
column, D2); 

- varying said direct current compensation voltage (see page 145, left column, 
lines 1-10, and eq. 6, D2) and measuring resulting transmitted ions at said ion 
outlet, so as to produce a compensation voltage scan for said transmitted ions 
(see page 145, left column, last paragraph, D2); 

- identifying peaks in said compensation voltage scan (see Fig. 3, D2); and 

- setting said direct current compensation voltage to correspond to one of said 
peaks (see page 146, left column, last paragraph, D2), so as to separate and 
enrich a desired ion (see page 147, right column, last paragraph, D2). 

Although present claim 1 defines that the present method is suitable "for 
identifying isotopes" and is used "to separate and erich a desired isotope", while 
D2 is used for identifying and separating ions in general, nonetheless, the method 
of ion separation according to D2 is also suitable for isotope identification. 
Specifically since D2 states that it provides an improved method of ion separation 
even for ions with similar masses (see page 145, right column, last paragraph, 
D2), it would be obvious to the skilled person to use the method of D2 also for 
isotopes, specially as present claim 1 does not define any new method steps 
specifically used for isotopes. 

Thus the subject matter of claim 1 is not inventive (Article 33(3) PCT). 

3. It is also noted that the particular method steps , e.g. steps a - f , defined in present 
claim 1 are also known from the other search report documents D1 , D3 and D4. 
See e.g. D1, Fig. 1 and 3 and page 473B, first two paragraphs, D1; D3 Fig. 2 and 
the two voltages shown in Fig. 1 , D3; D4, columns 7 and 8, D4. 

4. Claim 10 

D2, which is considered as the closest prior art, discloses a method for separating 
ions (see the title of D2). The method according to D2 comprises the steps of: 
a) providing at least one ionization source of ions (ionization chamber of Fig. 2, 
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D2); 

b) providing an analyzer region (ion separator of Fig. 2, D2) defined by a space 
between at least a first and a second spaced apart electrodes, said analyzer 
region being in communication with a gas inlet (inlet of Fig. 2, see also page 144, 
right column, last paragraph, D2), a gas outlet (ion collector of Fig. 2, D2), an ion 
inlet and an ion outlet, and introducing said ions into said analyzer region through 
said ion inlet (see Fig. 2, D2); 

- applying an asymmetric waveform voltage (of Fig. 1 , D2) and a direct current 
compensation voltage (for producing E c of equation 4 of page 145, left column, 
D2) to at least one of said electrodes; 

- setting said asymmetric voltage (e.g. setting E s (t) of equation 4 of page 145, left 
column, D2); 

- setting said direct current compensation voltage to a determined value (e.g. 
setting E c of equation 4 of page 145, left column, D2) to separate the ions (see 
Fig. 3, D2). 

Although present claim 10 defines that the present method is suitable "for 
separating and enriching ions of different isotopic composition", while D2 does not 
explicitly define such enrichment, nonetheless, D2 states that it provides an 
improved method for separating homologous ions (see page 148, section 
"Conclusions", D2). Thus the skilled person would find it obvious to use the 
method of D2 "for separating and enriching ions of different isotopic composition". 

Thus the subject matter of claim 10 is not inventive (Article 33(3) PCT). 

6. Dependent claims 2 - 9, 1 1 - 19, do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step, the reasons being as follows: 

The method steps of claims 2, 6, 15, 19, are known from D1. 
The method steps of claims 4,11, are known from D2. 

The method steps of claims 3, 4, 12 are known from D4 and D5 (see Fig. 1 , D5). 
The method steps of claims 4, 5, 13, 14 are known from D2 and D5. 
Claims 7-9, 16 - 18, do not define concrete method steps but rather define what 
ions are investigated. Such wording is not inventive (Article 33(3) PCT). 
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Re Item VI 

Certain documents cited 

The claimed priority could not be checked. It is therefore noted that in case the 
priority is not valid, document GUEVREMONT R ET AL: "High field asymmetric 
waveform ion mobility spectrometry-mass spectrometry: an investigation of 
leucine enkephalin ions produced by electrospray ionization" JOURNAL OF THE 
AMERICAN SOCIETY FOR MASS SPECTROMETRY.US.ELSEVIER SCIENCE 
INC., NEW YORK, NY, vol. 10, no. 6, page 492-501 XP0041 73039 ISSN: 1044- 
0305, could be used against the novelty or inventive step of the present claims. 

Re Item VII 

Certain defects in the international application 

For the sake of completeness, it is mentioned that the requirements of Rule 6.3(b) 
PCT (correct two part form of the independent claims) are not met. 

Re Item VIII 

Certain observations on the international application 

As far as understood, object of the present application is to improve the sensitivity 
of the known FAIMS or FIS spectrometers so that even very similar ions could be 
identified or separated. However, the present independent claims 1 and 10 only 
define method steps known e.g. from D2. Thus these claims lack method steps 
which are essential to the definition of the invention. 

Since independent claims 1 and 1 0 do not contain such method steps, they do not 
meet the requirement following from Article 6 PCT taken in combination with Rule 
6.3(b) PCT that any independent claim must contain all the technical features 
essential to the definition of the invention. 
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Analysis Division Symposium, Framingham, MA, 21-24 April 1996, p. 85; and B 
Camahan and A. Tarassov, U.S. Patent Number 5,420,424). Ions are separated in 
FAIMS on the basis of the difference in the mobility of an ion at high field K h relative 
to its mobility at low field K. That is, the ions are separated because of the 
compound dependent behaviour of K h as a function of the electric field. This offers 
a new tool for atmospheric pressure gas-phase ion studies since it is the change in ion 
mobility and not the absolute ion mobility that is being monitored. 

An instrument based on the FAIMS concept has been designed and 
built by Mine Safety Appliances Company of Pittsburgh, Pa. ("MSA") for use in 
trace gas analysis. The MSA instrument is described in U.S. Patent No. 5,420,424 
and is available under tiie trade mark HS (for Field Ion Spectrometer). While the use 
of the MSA instrument (and similar instruments based on the FAIMS concept) for 
trace gas analysis is known, the inventors believe that they have identified certain 
heretofore unrealized properties of these instruments which make them more 
15 versatile. Based on this realization, the inventors have developed what is believed 
to be a previously unknown method for separation of isotopes of ions. A summary 
and detailed description of the present invention is provided below. 

SUMMARY OF THF TNVENTTmiv 

The present invention provides a method for identifying isotopes, 
20 comprising the steps of: 

a) providing at least one ionization source for providing ions at least 
some of which axe isotopes; 

b) providing an analyzer region defined by a space between at least first 
and second spaced apart electrodes, said analyzer region being in 
communication with at least one of each of a gas inlet, a gas outlet, an 
ion inlet and an ion outlet, and introducing said ions into said 
analyzer region through said ion inlet; 

c) applying an asymmetric waveform voltage and a direct current 
compensation voltage to at least one of said electrodes; 
setting said asymmetric Waveform voltage; 



25 



30 d) 
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e) varying said direct current compensation voltage and measuring 
resulting transmitted ions at said ion outlet, so as to produce a 
compensation voltage scan for said transmitted, ions; 

f) identifying peaks in said compensation voltage scan corresponding to 
5 said isotopes; and 

g) setting said direct current compensation voltage to correspond to one 
of said peaks, so as to separate and enrich a desired isotope. 



10 



Advantageously, the method is operable substantially at atmospheric 
pressure and substantially at room temperature. 

The method may further include the step of detecting said transmitted 
ions by mass spectrometry. 

Such transmitted ions may be subjected to a mass analysis scan to 
provide ion intensity data over a selected range of mass to charge ratios. 

Typically, the method includes providing a gas flow through said 
15 analyzer region* so as to transport said ions along said analyzer region, although it 
will be understood that other ion transport means are possible. 

Furthermore, in identifying a peak, it will be understood that the term 
peak is not limited to the apex of the peak, and that a peak will typically have a 
noticeable width, or a compensation voltage range in which the peak appears. 
20 Finally, it will be understood that while mass spectrometry may be 

used for the purpose of compensation voltage scans, mass spectrometry is not 
necessary once the operating conditions have been determined. That is to say, 
isotopes separated and enriched by the above method may be collected for further 
processing. 

25 BRIEF DES CRIPTION OF THK nw AWTXTf^jg 

For a better understanding of the pxesent invention, and by way of 
example, reference will now be made to the accompanying drawings, which show 
preferred embodiments of me present invention in which: 
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WE CLAIM: 

A method for identifying isotopes, comprising the steps of: 

a) providing at least one ionization source for providing ions at least 
some of which are isotopes; 
5 b) providing an analyzer region defined by a space between at least first 

and second spaced apart electrodes, said analyzer region being in 
communication with at least one of each of a gas inlet, a gas outlet, an 
ion inlet and an ion outlet, and introducing said ions into said 
analyzer region through said ion inlet; 
10 c ) applying an asymmetric waveform voltage and a direct current 

compensation voltage to at least one of said electrodes; 

d) setting said a symmetric waveform voltage; 

e) varying said direct current compensation voltage and measuring 
resulting transmitted ions at said ion outlet, so as to produce a 

15 compensation voltage scan for said transmitted ions; 

f ) identifying peaks in said compensation voltage scan corresponding to 
said isotopes; and 

g) setting said direct current compensation voltage to correspond to one 
of said peaks, so as to separate and enrich a desired isotope. 

20 2 ' ^ ^thod claimed in claim 1, which includes operating substantially 

at atmospheric pressure and substantially at room temperature. 

3. The method claimed in claim 1 or 2, which includes generating said 

ions for said source of ions by electrospray ionization, 

4 - The method claimed in any preceding claim, which includes detecting 

25 said transmitted ions by mass spectrometry, 

s - Tilc method claimed in claim 4, which includes subjecting the 



f 
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transmitted ions to a mass analvsis sran „ mt ,iJ . 

analysis scan to provide ion intensity data over a 

selected range of mass to charge ratios. 
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The method claimed in any preceding claim, which includes providing 
a gas Bow through said analyzer region, so as to transport said ions along said 
5 analyzer region. 

7. The method claimed in claim 1, wherein, step a) comprises providing 
isotopes of one of chlorine and bromine. 

8. The method claimed in claim 7, wherein, step a) comprises providing 
the isotopes ^Cl- and 37Q- for separation ^ fitep g) 

10 9. The method claimed in claim 7, wherein, step a) comprise providing 

the isotopes 79 Br- and BiBr for separation in step g). 

10. A method for separating and enriching ions of differing isotopic 

composition, comprising the steps of: 

a) providing at least one ionization source for providing ions at least 
15 some of which are isotopes; 

b) providing an analyzer region denned by a space between at least first 
and second spaced apart electrodes, said analyzer region being in 
communication with a gas inlet a gas outlet, an ion inlet arid an ion 
outlet, and introducing said ions into said analyzer region through 

20 said ion inlet; 

c) applying an asymmetric waveform voltage and a direct current 
compensation voltage to at least one of said electrodes; 

d) setting said asymmetric waveform voltage; and 

e) setting said direct current compensation voltage to a determined value 
25 to separate and enrich a desired isotopic Ion. 
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11 • The method claimed in claim 10, which includes operating 

substantially at atmospheric pressure and substantially at room temperature. 

12 - The method claimed in claim 10, wherein, said ions introduced into 

said ion inJet are produced by electrospray ionization, 

5 13 - The method claimed in claim 10, which includes detecting said 

transmitted ions by mass spectrometry* 

14 - The method claimed in claim 10, which includes subjecting the 

transmitted ions to a mass analysis scan to provide ion intensity data over a 
selected range of mass to charge ratios. 

10 15. The method claimed in any one of claims 10-14, which includes 

providing a gas flow through said analyzer region, so as to transport said ions along 
said analyzer region. 

The method claimed in claim 10, wherein, said step a) comprises 
providing isotopes of one of chlorine and bromine. 

15 17 ■ The method claimed in claim 15. wherein, step a) comprises providing 

the isotopes 35 CY and 37 CK 

18 • Tfie method claimed in claim 16, wherein, step a) compnses providing 

die isotopes 79 Br and ftl Bjr. 

The method claimed in claim 10, including the steps of: 

20 f ) varying said direct current compensation voltage and measuring 

resulting transmitted ions at said ion outlet, so as ro produce a 
compensation voltage scan for said transmitted ions; 
g) identifying peaks in said compensation voltage scan corresponding to 
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said desired isotopic ions; and 

determining an appropriate direct current compensation voltage 
corresponding to one of said peaks, so as to separate and enrich a 
desired isotopic ion. 
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Analysis Division Symposium, Framingham, MA, 21-24 April 1996, p. 85; and B. 
Carnahan and A. Tarassov, U.S. Patent Number 5,420,424). Ions are separated in 
FAIMS on the basis of the difference in the mobility of an ion at high field K h relative 
to its mobility at low field K. That is, the ions are separated because of the 
5 compound dependent behaviour of K h as a function of the electric field. This offers 
a new tool for atmospheric pressure gas-phase ion studies since it is the change in ion 
mobility and not the absolute ion mobility that is being monitored. 

An instrument based on the FAIMS concept has been designed and 
built by Mine Safety Appliances Company of Pittsburgh, Pa. ("MSA") for use in 

10 trace gas analysis. The MSA instrument is described in U.S. Patent No. 5,420,424 
and is available under the trade mark FIS (for Field Ion Spectrometer). While the use 
of the MSA instrument (and similar instruments based on the FAIMS concept) for 
trace gas analysis is known, the inventors believe that they have identified certain 
heretofore unrealized properties of these instruments which make them more 

15 versatile. Based on this realization, the inventors have developed what is believed 
to be a previously unknown method for separation of isotopes of ions. A summary 
and detailed description of the present invention is provided below. 



SUMMARY OF THE INVENTION 

The present invention provides a method for identifying isotopes, 
20 comprising the steps of: 



a) providing at least one ionization source of ions at least some of which 
are isotopes; 

b) providing an analyzer region defined by a space between at least first 
and second spaced apart electrodes, said analyzer region being in 

25 communication with a gas inlet, a gas outlet, an ion inlet and an ion 

outlet, and introducing said ions into said analyzer region through 
said ion inlet; 

c) applying an asymmetric waveform voltage and a direct current 
compensation voltage to at least one of said electrodes; 

30 d) setting said asymmetric waveform voltage; 
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e) varying said direct current compensation voltage and measuring 
resulting transmitted ions at said ion outlet, so as to produce a 
compensation voltage scan for said transmitted ions; and 

f ) identifying peaks in said compensation voltage scan corresponding to 
5 said isotopes. 

The method may further comprise the step of setting said direct 
current compensation voltage to correspond to one of said peaks, so as to separate 
and enrich a desired isotope. 

Advantageously, the method is operable substantially at atmospheric 
10 pressure and substantially at room temperature. 

The method may further include the step of detecting said transmitted 
ions by mass spectrometry. 

Such transmitted ions may be subjected to a mass analysis scan to 
provide ion intensity data over a selected range of mass to charge ratios. 
15 Typically, the method includes providing a gas flow through said 

analyzer region, so as to transport said ions along said analyzer region, although it 
will be understood that other ion transport means are possible. 

Furthermore, in identifying a peak, it will be understood that the term 
peak is not limited to the apex of the peak, and that a peak will typically have a 
20 noticeable width, or a compensation voltage range in which the peak appears. 

Finally, it will be understood that while mass spectrometry may be 
used for the purpose of compensation voltage scans, mass spectrometry is not 
necessary once the operating conditions have been determined. That is to say, 
isotopes separated and enriched by the above method may be collected for further 
25 processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, and by way of 
example, reference will now be made to the accompanying drawings, which show 
preferred embodiments of the present invention in which: 
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WE CLAIM: 

1 . A method for identifying isotopes, comprising the steps of: 

a) providing at least one ionization source of ions at least some of which 
are isotopes; 

5 b) providing an analyzer region defined by a space between at least first 

and second spaced apart electrodes, said analyzer region being in 
communication with a gas inlet, a gas outlet, an ion inlet and an ion 
outlet, and introducing said ions into said analyzer region through 
said ion inlet; 

10 c) applying an asymmetric waveform voltage and a direct current 

compensation voltage to at least one of said electrodes; 

d) setting said asymmetric waveform voltage; 

e) varying said direct current compensation voltage and measuring 
resulting transmitted ions at said ion outlet, so as to produce a 

15 compensation voltage scan for said transmitted ions; and 

f ) identifying peaks in said compensation voltage scan corresponding to 
said isotopes. 

2. The method claimed in claim 1, further comprising the step of setting 
said direct current compensation voltage to correspond to one of said peaks, so as to 

20 separate and enrich a desired isotope. 

3. The method claimed in claim 1 or 2, which includes operating 
substantially at atmospheric pressure and substantially at room temperature. 

4. The method claimed in claim 1, 2 or 3, which includes generating said 
ions for said source of ions by electrospray ionization. 



25 5 . The method claimed in any preceding claim, which includes detecting 

said transmitted ions by mass spectrometry. 
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6. The method claimed in claim 5, which includes subjecting the 
transmitted ions to a mass analysis scan to provide ion intensity data over a 
selected range of mass to charge ratios. 

7. The method claimed in any preceding claim, which includes providing 
5 a gas flow through said analyzer region, so as to transport said ions along said 

analyzer region. 

8. The method claimed in claim 1, wherein, said isotopes are isotopes of 
one of chlorine and bromine. 

9. The method claimed in claim 8, wherein, said isotopes are 35 C1" and 
10 37 C1". 

10. The method claimed in claim 8, wherein, said isotopes are 79 Br and 
8iBr-. 

11. A method for separating and enriching ions of differing isotopic 
composition, comprising the steps of: 

15 a) providing at least one ionization source of ions; 

b) providing an analyzer region defined by a space between at least first 
and second spaced apart electrodes, said analyzer region being in 
communication with a gas inlet, a gas outlet, an ion inlet and an ion 
outlet, and introducing said ions into said analyzer region through 

20 said ion inlet; 

c) applying an asymmetric waveform voltage and a direct current 
compensation voltage to at least one of said electrodes; 

d) setting said asymmetric waveform voltage; and 

e) setting said direct current compensation voltage to a determined value 
25 to separate and enrich a desired isotopic ion. 
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12. The method claimed in claim 11, which includes operating 
substantially at atmospheric pressure and substantially at room temperature. 

13. The method claimed in claim 11, wherein, said ions introduced into 
said ion inlet are produced by electrospray ionization. 

5 14. The method claimed in claim 11, which includes detecting said 

transmitted ions by mass spectrometry. 

15. The method claimed in claim 11, which includes subjecting the 

transmitted ions to a mass analysis scan to provide ion intensity data over a 
selected range of mass to charge ratios. 

10 16. The method claimed in any one of claims 11-15, which includes 

providing a gas flow through said analyzer region, so as to transport said ions along 
said analyzer region. 

17. The method claimed in claim 11, wherein, said isotopes are isotopes 

of one of chlorine and bromine. 

15 18. The method claimed in claim 16, wherein, said isotopes are 35 C1" and 

37 CK 

19. The method claimed in claim 16, wherein, said isotopes are 79 Br~ and 
"Br. 

20. The method claimed in claim 11, including the steps of: 



20 



a) 



varying said direct current compensation voltage and measuring 
resulting transmitted ions at said ion outlet, so as to produce a 
compensation voltage scan for said transmitted ions; 
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b) identifying peaks in said compensation voltage scan corresponding to 
said desired isotopic ions; and 

c) determining an appropriate direct current compensation voltage 
corresponding to one of said peaks, so as to separate and enrich a 
desired isotopic ion. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



international application No. PCT/CA99/00716 



,. Basis of the report furnish* to the nceMng Office In 

The report since they do not contain amendments (Rules 70. 16 and 70. 1 7).). 
Description, pages: 



1 ,4-24 

2,3 



as originally filed 
as received on 



09/1 1/2000 with letter of 



09/11/2000 



Claims, No.: 
1-19 



as received on 



09/1 1 /2000 with letter of 



09/11/2000 



Drawings, sheets: 

1/17-17/17 as originally filed 



■ i. thn ..lom^ntci marked above were available or furnished to this Authority in the 

2 ESSE SSX^S^ — " undcr ws ^ 

Those elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a transition furnished for the purposes of the international search (under Rulo 23.1(b)). 

□ thG language of publication of the international application (under Rule 48.3(b)). 

□ the .anguage of a translation furnished for the purposes of international preliminary exam.nat.on (under Ru,e 
65.2 and/or 53-3)- 

i With record to any nucleotide and/or amino acid sequence disclosed in the international application, the 
3 " ^ernaXna, 'pS^examination was carried out on the basis of the sequence hst.ng. 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form- 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement .hat the subsequently furnished written sequence listing does no. go beyond th« enclosure ,n 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the wntten sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



f ^ T .. P! A v,*-,o r.\w*r. \ ■•■/]'' 5Vvh»i H M'Jiv lOOFT. 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

fAny replacement sheet containing such amendments must bo rererreo to 
report,) 

6. Additional observations, if necessary: 

V. R M! o„ed s.a..mcnt under Artie,. »>* ^ard ,, n.v*,,y. .nvonUvo ,..p or .ndustrfa, app.lcaHmy; 

citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-19 

No: Claims 

Invontive step (IS) Yes: Claims 

No: Claims 1-19 

Industrial applicability (IA) Yes: Claims 1-19 

No: Claims 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 

and / or 

2, Mon-written disclosures (Rule 70-9) 
see separate sheet 

VII Certain defects in the International application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VHI. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
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claims are fully supported by the description, are made: 
see separate sheet 
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1 . Reference is made to the following documents: 

D1 : R.EGNER ET AL: "Qualitative eva.uation of field ion 
chemical warfare agent detection" PROCEEDINGS OF THE 45TH ASMS 
COHERENCE ON MASS SPECTROMETRY AND ALLIED TOP.CS , June 1997 
(1997-06) pages 473a-473b, XP000865529 cited in the application 
D2- BURYAKOV ET AL.: "A new method of separation of multi-atomic .ons by 
mobility at atmospheric pressure using a high-frequency ^^^^ 
strong electric field" INTERNATIONAL JOURNAL OF MASS SPECTROMETRY 
AND ION PROCESSES., vol. 128, 1993, pages 143-148. XP000865595 
ELSEVIER SCIENTIFIC PUBLISHING CO. AMSTERDAM., NL ISSN: 0168-1 17* 
□3- CARNAHAN D. ET AL.: "Field ion spectrometry - a new analytical technology 
Z'ZZsLw^ PROCEEDINGS OF THE 41ST ,SA ANALYSIS DIVISI ON 
SYMPOSIUM vol. 29, 21 - 24 April 1996, pages 85-94, XP000863733 
pl us 5 420 424 A (CARNAHAN BYRON L ET AL) 30 May 1995 (1995-05-30). 
D5 : HUDGINS R R ET AL: "High resolution ion mobility measurements for gas ^ 
phase proteins: correlation between solution phase and gas phase conformat.ons 
INTERNATIONAL JOURNAL OF MASS SPECTROMETRY AND ION 
PROCESSES,NL,ELSEVlER SCIENTIFIC PUBLISHING CO. AMSTERDAM, vol. 
1 65-1 66, page 497-507 XP004103206 ISSN: 01 68-1 1 76 

2 ' D2. which is considered as the closest prior art. discloses a method for identifying 
ions The method according to D2 comprises the steps of: 

- providing at least one ionization source for providing ions (see the .on.zat.on 
chamber of Fig. 2, D2); 

- providing an analyzer region defined by a space between at least a first and a 
second spaced apart electrodes, said analyzer region being in communion 
with a gas inlet, a gas outlet, an ion inlet and an ion outlet, and introduc.ng said 
ions into said analyzer region through said ion inlet (see the ion separator of F,g. 
2, D2); 



form 1V:T/S( : |-..lMI<.SIn>rV'.'riOilm.:l 1) IFPO-April 1"!!/; 
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INTERNATIONAL PH,UM = J-^^^ 

EXAMINATION R EPORT - SEPARATESHEET . 

. applying an asymmetric waveform ^ ~ 

compensation voltage (for produc.ng E c of equation 4 pag 
02) to at least one of said electrodes; ^ ^ ^ ]eft 

- setting said asymmetric voltage (e.g. setting t S W ° h 

column, D2); /cna nane 145 left column, 

-w aw*** current compensation voltage (see page ito. 

; Va T fl 10 ITaa 6 D2) and measuring resulting transmitted ions a, said ,on 
Unes 1-10, and eq. 6. u*l a „„„«,. sca n for said transmitted ions 

outlet, so as to produce a compensation voltage scan tor s 
(see page 145, left column, last paragraph, D2>; 
identifying peaks In said compensation voltage scan (see Rg ^ ^ 
,^na said direct current compensation voltage to correspond to one of said 
'p k s : pate 146, left cCumn. las. paragraph, D2>. so as to separate and 
enrich . desired ion (see page 147, right column, last paragraph, D2), 

^im 1 defines that the present method is suitable "for 
Although present claim 1 defines mat in p isotope", while 

Specifically since s coiumni ^ paragraphj 

even for ions with similar masseo (see page ^ « 

D2) it would be obvious to the skilled person to use the method of D2 *so for 
Sopes, special* as present Calm 1 does not define any new method steps 
specifically used for Isotopes. 

Thus the subject matter of claim 1 is not inventive (Article 33(3) PCT). 

3 ,, ,s also noted that the particular method ^ e.g. steps a - , defined in present 
daim 1 are also known from the other search report documents D1 M«4» 
See e.g. D1 , Fig. 1 and 3 and page 473B, firs, .wo P-«wta. °1 , DS * 
the two voltages shown in Fig. 1, D3; D4, columns 7 and 8, D4. 

*■ 02 which is considered as the closes, prior an, discloses a method for separating 
ton's (see the tlfe o, D2>. The method according to D2 °™^*°^ 2 
a) providing a. leas, one ionization source of ions (,on, Z at,on chamber of F,g. 2, 



», nmmrn. » ir.ro.Apa. tm ') 



FREEDMAN & ASSOCIATES; ^ 613 274 7414; APR-^^1 14:55; PAGE 9 



INTERNATIONAL PRE L ' W, NA RY 
PYAM1NAT1QN REPORT - SEPARATE SHEET 



intarnationa. application No. PCT/CA99/0071 6 



6. 



D2); . . cir, o D21 defined by a space 

b, providing an analyzer region <^ "^^^at said analyzer 
be ,waen a. leas, a fir,, and a second ^ ^^l see also page 144. 
regi0 n being in communion w„n a gas n,e ^ ^ ^ ^ |on 

r :r:;r::^rL a in 9 ;;aid J s «- - ^ ^ 

said ion inlet (see Fig. 2, D2); D 2) and a direct current 

^r^^S^ — - — n 4 o, page .4, ie ft 

C °»r a ^ direct current compensation vol.age to a detained value (e g. 
llZV^Z^ - pa 9S 1 45. left column. «*> to separate *a ions (see 

Fig. 3, D2). 

♦ 1 n defines that the present method is suitable "for 

A ' fna P Tn: en Ins o, d^eren, Isotopic composition-, wbile 02 does no, 
separating and enriching ions o no states that it provides an 

explicitly define such enrichment, nonetheless D2 states that , tp 
improved method for separating homologous ions (see page 148. action 
CoZutZTD2). Thus the skilled person would find it obvious to use the 
mrod of D2 "for separating and enriching ions of different isotop.c compos.t.on . 

Thus the subject matter of claim 10 is not inventive (Article 33(3) PCT). 

, ♦ . w-o 9 11 -19 do not contain any features which, in combination 
^ * wHic, th ey reter, meet tne retirements o, - 
PCT in respect of inventive step, the reasons being as follows. 

The method stops of claims 2, 6, 15, 19, are known from D1 . 

fonTa re in^ated. Sue, wording is no, inventive (Article 33(3, PCT,. 
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Rs Item VI 
r^rtain d^" mants cited 



.ntemattonal application No. PCT/CA99/007 1 6 



» „. ^ i 4 : c thprefore noted that in case the 
The claimed priority could no * , chee^H « «o ^ 

priority is not valid, document ^^^^ an investigation ot 
waveform ion mobility spectrometry-mass spectrom J* JOURNAL OF THE 
ieucine enKephalin ions produced ^f^^TB^^SOENCE 
AMERICAN SOCIETY FOR MASS SP 'SSN: 1044- 



Be Item VII 

r-.r.„t„ rirfect - T h " inWmtloiml application 



For.he sake of completeness, i. is mentioned that .he requirements of Rule 6.3(b) 
PCT <co" c, two pan form of the independent claims) are no. me,. 

ReJlemJQlL 

~„-^T„ ^^rvations on the MemaflanaLapBilsatjgjl 

As far as understood, object of ,he present application is to improve the ^itivity 
of the .nown FAIMS or F.S spectrometers so that even very s,m,ar ton. could be 
identified or separated. However the ^S^^ ^ 
define method sleps known e.g. from D2. Thus tnese cia 
which are essential to the definition of the invent.on. 

c, • H 0n ,ndent claims 1 and 1 0 do not contain such method steps, they do not 
^^^^ZLs from ArtiCe 6 POT taken in combination ^th Ruie 
6 3(b) PCT that any independent claim must contain a.i the techn.ca, features 
essential to the definition of the invention. 
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